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Switch 



Technical background 

The present invention relates to an electric switch, especially a switch to be placed 
5 into a garment. The invention can, for example, be used in a control system for 
— wearable electronics. 

The problem especially with electronics that are to be integrated into garments is the 
poor usability of switches. A special problem is that the fastening base, i.e. the gar- 
ment, is generally made of flexible and elastic material. On the other hand, tradi- 
10 tional switches usually require a very steady base to function, or both hands are re- 
quired when using them. 

General description of the invention 

A-switclrand^^armenHiave^^ 

claims. The dependent claims disclose some advantageous forms of embodiment of 
15 the invention. 

The switch of the invention contains a first strip, a second strip, and an insulating 
gap between them. Preferably, the strips are substantially parallel. Both strips have a 
conductive area. At the place of the gap, there is a tape movable along it in longitu- 
dinal direction. By moving the tape, it is possible to bring the switch to a conductive 
20 state, in which electric current can travel from one strip to the other. For this pur- 
pose, the tape may include a contact area, connecting the conductive areas of the 
strips, or an insulating area, isolating the conductive areas of the strips. 

According to one embodiment, the strips are superimposed, i.e. the wider sides to- 
wards each other. In this case, the movable tape is preferably situated between the 
25 strips. According to a second embodiment, the strips are adjacent to each other sub- 
stantially in the same plane. In this case, the tape moves on top of the gap between 
them, for example, through loops so that the tape edges extend onto the strips. 

The conductive area of either strip can be longer than that of the other. The other 
strip can even be conductive of its entire length. 

30 The tape and the strips can preferably be moved in relation to each other in the lon- 
gitudinal direction so that the tape moves and the strips are stationary. 
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The switch is especially suitable to be used in a garment, as the operation of the 
switch does not require a steady base. Its use is easy, and it can be managed as well 
by right-handed or left-handed people. The switch can be made small and such that 
it hinders the use of the garment as little as possible. A clear physical feedback 
5 (movement of the tape) is received from the operation. The tape can be provided 
with a puller that is easy to grasp, even with gloves on. Nevertheless, the structure 
of the switch is simple and reliable. The switch can be made small enough so that it 

does not interfere with the use of the garment. The switch can be manufactured of 

many kinds of materials, for example, taking into consideration the necessary 

10 strength, weather-resistance and washability. The switch can be fastened to a desired 
place in the garment, for example, by sewing or gluing. The appearance of the 
switch can be designed very freely to match the appearance of the garment as well 
as possible, or even as a decoration. In this case, a garment refers also generally to 
different kinds of accessories carried by people, such as bags, which are not used for 

15 actually covering the body. 

Preferably , one end of the ta pe is fq fitftnftri Tn this case, the rear end of the tape can 
be flexible so that, in its normal state, the tape is retracted to posterior position, in 
which no contact is generated. The structure can be realised, for example, by using 
elastic ribbon, one end of which is fastened to the tape between its ends, and the 
20 other end is fastened to either strip. The distance of the contact area of the tape to 
the fastening point is preferably such that as the tape is fully extracted, the contact 
area comes exactly between the conductive areas of the strips. 

The strips can be manufactured especially of suitably flexible film or fabric, or hard 
plastic or metal. The tape may, for example, consist of fabric. The contact area can 
25 be made to the tape, for example, by sewing with a conductive thread. The strips can 
also be curved, even round, in the direction of travel of the tape. 

Detailed description of some embodiments of the invention 

Some embodiments of the invention are next explained in more detail. The enclosed 
drawings are part of the explanation. In these 

30 Figure 1 shows a switch of the invention opened; 

Figure 2 is a cross-sectional view of parts of the switch in Fig. 1; and 

Figure 3 presents a garment provided with switches according to the invention. 
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The main parts of the switch according to the figures are a bottom plate 1, a cover 
plate 2, and a tape 3 between these. The bottom plate is flat The cover plate has in 
its interior for the tape a longitudinal groove 4 extending across the plate. The plates 
are made of suitable material to be fastened to garments, such as plastic or textile 
5 fabric. The plates are sufficiently rigid so that the tape can be moved in the groove, 
as the plates are compressed or bent in a way required by the use. The plates and 
tape are dielectric. The cover plate is attached to the bottom plate, for example, by 
-sewing. 

The tape 3 is manufactured of flexible material, such as a suitable fabric. The front 
10 end of the tape is outside the groove 4. The front end of the tape has a puller 5. The 
rear end 6 of the tape is attached to the rear end of the bottom plate 1. Approxi- 
mately in the middle of the tape there is a contact area 7 conducting electricity 
through the tape. It is formed by sewing a bulging strip to the tape by using a con- 
ductive thread (for example Aracon™). 

15 In the front end of the groove 4, the cover plate 2 comprises a cover spike 8, which 
conducts electricity through the plate and to which a wire 9 coated with insulation is 
connected. The bottom plate 1 has at the respective place a bottom spike 10, to 
which a wire 11 is connected. The depth of the groove, the thickness of the spikes 
and the thickness of the conductive strip are dimensioned so that as the contact area 

20 is at the point of the spikes, electric current can travel from one wire to the other. In 
this way, the circuit formed by the wires is closed. 

In the middle part of the tape 3, behind the contact area 7, a rubber band 12 is at- 
tached from its front end to both sides of the tape, the rear end of the rubber band 
being fastened to the rear end of the bottom plate 1. The rubber bands are shorter 
25 than the rear part of the tape, which is left at the rear side of the fastening points of 
the front ends of the rubber bands. Thus, in the normal state, as the rubber bands are 
not tensioned, the contact area is found in the groove 4 at the rear side of the spikes 
8, 10, and no contact is generated. As the band is pulled out straight, the contact area 
comes exactly between the spikes, forming a contact. 

30 The rear part remaining between the rubber bands 12 of the tape 3 is narrower than 
the front part. 

The switch according to Figs 1 and 2 is especially suitable for performing a one- 
time function. If continuous switching is required, the front end of the tape can be 
fastened in a suitable way in its extracted position. 
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Figure 3 presents a coat, the front of which is provided with two switches 13 of the 
above described type. The switches can very well be used also with gloves on. The 
switches can, for example, be used for starting a connection of a mobile means of 
communication for receiving or transmitting a message. For this purpose, the mobile 
5 means of communication is placed into a pocket of the coat, and the microphone and 
speaker connected to it are fastened, for example, to the collar. 
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Claims 

1 . Switch, characterised in that it comprises a first strip (1) and a second strip (2) 
and a gap (4) between these, a first conductive area (8) in the first strip (1), a second 
conductive area (10) in the second strip (2), and a tape (3) movable in relation to the 

5 strips in the longitudinal direction of the gap, the tape comprising a contact area (7) 
or an insulating area and being movable to such a position, in which the conductive 

areas of the strips are isolated from each other or to such, a position, in which the _ 

conductive areas are in contact with each other. 

2. Switch according to claim 1, in which the tape (3) is movable in relation to sta- 
10 tionary strips (1 , 2). 

3. Switch according to claim 1 or 2, in which the tape (3) has a conductive area 
(8). 

4. Switch according to one of the claims 1 - 3, in which the strips (1, 2) are su- 
p erimposed. '. 

15 5. Switch according to one of the claims 1 - 4, in which the tape (3) has a rear 
end (6), which is fastened in relation to the strips, and a front end (5), which extends 
outside the gap in its longitudinal direction. 

6. Switch according to one of the claims 1 - 5, in which a part (12) flexible in the 
longitudinal direction is connected to the tape (3). 

20 7. Switch according to claim 6, in which the tape (3) has a rear end (6), towards 
which the flexible part (12) pulls the tape. 

8. Switch according to claim 6 or 7, in which the tape has a contact area (7), 
which the flexible part (12) pulls away from the conductive areas (8, 10) of the 
strips. 

25 9. Garment, to which a switch (13) has been attached for using an electronic de- 
vice connected with the garment, characterised in that the switch has a first strip (1) 
and a second strip (2) and an insulating gap (4) between these, a first conductive 
area (8) in the first strip, a second conductive area (10) in the second strip, and a 
tape (3) movable in relation to the strips in the longitudinal direction of the gap, the 

30 tape comprising a contact area (7) or an insulating area and being movable to such a 
position, in which the conductive areas of the strips are isolated from each other or 
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to such a position, in which the conductive areas of the strips are in contact with 
each other. 

10. Garment according to claim 9, in which the switch can be washed together 
with the garment. 
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